Abstract. We show that in a sample of Extremely Metal-Poor (EMP) giants (< [Fe/H] >= −3.1) all the stars with a luminosity higher than logL/L⊙ ≈ 2.6 present the characteristics of a mixing of the surface with the H-burning layer: low abundance of carbon and high abundance of nitrogen. In these "mixed stars" the lithium abundance and the ratio 12 C/ 13 C are very low. Some of these stars are also Na or/and Al rich.
Introduction
The aim of the ESO Large Program "First Stars" was to obtain a precise determination of the chemical composition of the Galactic matter in the early stages of the Galactic evolution. These abundances indeed reflect the yields of the first supernovae and provide useful constraints on their models.
As a first approximation the chemical composition of a star does not change during its life and thus the chemical composition of the atmosphere of the very old galactic stars can be considered as a good witness of the Galactic matter in the early times. However if during the life of the star a mixing happens between the surface of the star and the deep layers where nucleosynthetic processes take place, this hypothesis is no more valid and the abundances measured in the stellar atmospheres are not representative of the abundances in the pristine gas. Since in extremely metal-poor stars (EMP) many elements can be measured only in giant stars, it is important to check wether a deep convection has altered the original chemical composition of the atmosphere of the star. 
Observations and analysis
Our sample of extremely metal-poor stars was selected in the catalogue of Beers, Preston and Schectman 1992. It now includes a total of 52 normal EMP stars: 33 giants and 18 turnoff stars (33 of them with [Fe/H] < −3.0. This paper deals only with the sample of EMP giants. All these stars are "normal metal-poor stars" i.e. not carbon-rich: [C/Fe] < +0.8. (The carbon-rich stars are a peculiar class of stars which represents about 25% of the EMP stars).
The observations were performed at a resolving power of R=47000 at 340 nm and taking advantage of the high efficiency of UVES in the UV region, we could measure the nitrogen abundance from the NH band at 336 nm in most of our giants (Fig. 1) .
Our sample of giants is the largest sample of EMP giants in which the abundance of C and N has been determined. Some years ago, a similar work has been done by Gratton et al. (2000) at a lower deficiency: [Fe/H] = −1.5. The comparison of both samples will provide the variation of the mixing phenomenon with metallicity.
We carried out a classical LTE analysis using OSMARCS models (Plez et al. 1992 , Edvardsson et al. 1993 , the abundances were derived using the current version of the Turbospectrum code (Alvarez & Plez, 1998) . The temperatures were deduced from the color indices calibrated by the IRFM method (Alonso et al. 1999 ) and the gravity from the ionisation equilibrium. There are two possible explanations: either this dispersion represents a real dispersion of C and N in the interstellar medium of the early Galaxy (primordial scenario) or the original C and N abundances in the atmosphere of the giant stars have been altered by a variable mixing with the H burning layer.
Abundances of C and N
4. Consequences of a mixing of the surface with the H burning layer 4.1. Abundances of C of N and the 12 C/ 13 C ratio
In the H burning layer, the CN process is active: 12 C is transformed into 13 Ca n d 13 C into 14 N. If the surface of the star is mixed to this layer, little by little the abundance of 13 Ca n do f 14 N increases. If the large scatter of the abundance of C and N observed in our sample of giants is due to a mixing with the H burning layer then we expect:
1-an anticorrelation between [C/Fe] and [N/Fe] 2-a high value of the 13 C abundance in the nitrogen-rich (and thus carbon-poor) stars and thus a low value of the ratio 12 C/ 13 C 3-that the total number of atoms C+N be about the same in all the stars. These propositions are illustrated by figures 3, 4.1a and 4.1b which are all in favor of a mixing explanation. Fig. 3 shows the correlation between [C/Fe] and [N/Fe]. We can define two groups of giants : a group of nitrogen-rich and carbon-poor stars (called hereafter "mixed stars") and a second group which is carbon-rich but nitrogen-poor (called hereafter "unmixed stars"). 
Lithium abundance in the EMP giants
In a mixing with internal hot layers (like the H burning layer) we expect that lithium (a very fragile element destroyed as soon as the temperature reaches 2.5 10 6 K) be almost completely absent at the surface.
In fact, in the "mixed stars" the abundance of lithium is so low that we could only measure upper limits. In Fig. 5 we show the anticorrelation between the lithium abundance and the nitrogen abundance.
Mixing and evolution of the star along the giant branch
If the large scatter of the C and N abundances in the EMP giants is explained by a mixing with deep layers, we would expect that this mixing happens at a specific phase of the evolution of the star.
In Fig 6a for our sample of stars, and in Fig. 6b for the less metal-poor sample of Gratton et al. (2000) , we have plotted the luminosity of the stars as a function of the temperature. As a comparison, we have added the theoretical isochrones computed by Kim et al. (2002) for [Fe/H]=-2.7 and -3.7, (or [Fe/H]=-1.5 for the sample of Gratton et al., 2000) .
In both sample of stars, the mixed giants are represented by open circles and the "unmixed giants" by filled circles. It is clear that the extra-mixing phenomenon begins at a higher luminosity in the extremely metal-poor sample. Gratton et al. (2000) , Denissenkov and VandenBerg (2003) associate this extra-mixing phenomenon in giants to the RGB-bump, and the bump luminosity (LFB) depends strongly on the metallicity of the stars.
Following Denissenkov and VandenBerg (2003) at a metallicity [Fe/H]=-1.5 (Z=0.001 or log Z=-3.0) the LFB is about at logL/L ⊙ ≈ 1.95. They calculate also the LFB for Z=0.002 and Z=0.0005. Extrapolating these data (Fig.6c) , we find for [Fe/H]=-3.1 (log Z=-4.52), LFB at ≈ 2.62 in good agreement with our observations.
(Note however that recent computations of Meissner and Weiss 2006 find for [Fe/H] = −3.1L F Ba t ≈ 2.33, a value slightly fainter than the observations.)
Behaviour of oxygen, sodium and aluminum in EMP giants
The abundance of oxygen deduced from the forbidden line at 630.03 nm is found to be the same in mixed and unmixed giants (Spite et al., 2005: [O/Fe] ≈ 0.7) and thus the ON cycle does not seem to be very efficient in the mixed stars. Let us remark however that since there are about forty times more oxygen atoms than nitrogen atoms the effect would be much more sensitive on the nitrogen abundance than on the oxygen abundance. On the contrary the abundances of sodium and aluminum seem, as a mean, to be higher in the mixed giant than in the unmixed giants. In Fig. 7 Spite et al. (2006) .
In Fig 7 several mixed stars are sodium and/or aluminum rich. We cannot exclude that some of these stars be AGB stars. What is the cause of the Na/Al enhancement in some mixed stars? Is it an indication of a deep mixing? of a mass transfer? Let us remark that now after a careful NLTE computation of the sodium abundance (Andrievsky et al., 2006) there is also a very good agreement between the mean abundance of sodium in the turnoff stars and in the unmixed giants and that none of the turnoff stars nor the unmixed giants are Na-rich.
Conclusion
As soon as an extremely metal-poor giant reaches the luminosity of the bump its atmosphere is mixed with the H-burning layer and the abundances of the light elements like C and N are altered. There is no visible effect on O, but sometimes in the mixed stars the abundances of Na and Al are also affected.
